. Reproducibility of the automatic methods is equal or better than the equivalent manual procedure, the actual determined content of the analyte is in general equal to the manual result but in a few cases is slightly greater. A proven manual method can by simply and quickly translated into an automatic regime and results obtained within an hour. A laboratory technician can become proficient with the device with only one day's training. These features are a great advantage.
The extractor has a sample throughput of about 70 different analyses in an eight hour working day, extension into the silent hours will double this throughput. Where the analytical problem relates simply to checking sample uniformity a further doubling of sample throughput, is possible because some washing procedures can be omitted.
Discussion
The design and construction of a highly reliable solvent extractor capable of precise analysis was made possible by close co-operation between the instrument company and a team of analysts working for a chemical manufacturer. The applicability of the device in routine analysis has been fully evaluated over an extended period of evaluation. These evaluations show that it is suitable for many applications and materials. The results obtained show that the inherent improved control over manual procedures produces increased precision of analysis.
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[1] C. R. Rehm Major instrument manufacturers have now recognised the dilemma of the potential customer and reputable companies usually make arrangements either privately or through the appropriate health authority for some preliminary evaluatory work to be performed to provide information for customers to make a more informed choice. Based on practical experience, the position now seems to have been reached where knowledgeable laboratory directors will no longer entertain purchase of an instrument, even around 10,000, without recourse to some form of written report, or alternatively the opportunity for an in-depth appraisal of the instrument within their own laboratories. A number of documents are now in circulation dealing with various aspects of the evaluation of laboratory instruments (see appendix) and it is not the purpose of this article to further elaborate on these.
Over a period of years the author's laboratory has built up general and detailed experience in the evaluation of instruments ranging from hand held diluters to sophisticated multi channel analysers and in this paper some of the practical and organisational difficulties associated with equipment evaluation are reviewed. This may serve as a guide to other laboratories or persons who are contemplating undertaking such work.
Such factors range from relationships with manufacturers to insurance requirements and it is intended to deal with these areas on an item by item basis. Considerations are grouped in roughly three areas of priority and these will be indicated. Items which should be considered first are: aforementioned situations. Here the manufacturer is of course keen to obtain a potential purchase and consequently will be more receptive to conditions laid down by the laboratory.
Publication of report
The conditions under which a written report would be available should be agreed, in writing, with the manufacturer. To some extent this would be dependent on how the initial liaison was developed but as a general recommendation laboratories should not undertake evaluatory work unless a written report can be made available to purchasing authorities or to professional groups. This comment does not apply where prototype equipment is tsted. Consideration should be given at an early stage, to the question of where the report is to be published or to be made available. Sometimes it is possible to publish such reports in the professional and technical press, but for very complex and large instruments the reports are so lengthy that in general they would not be acceptable to journal editors.
The first draft of any report should be immediately submitted to the manufacturer who would be free to add any addendum to the report to 
Electrical evaluation
Arrangements should be made for a competent electrical or electronic engineer to examine the equipment for safety soon after installation. There are codes of practice relating to safety of electrically operated laboratory equipment (see appendix) and an examining engineer should be guided by these. In private industry-the examiner may well come from within the organisation but public bodies often have recourse to government resources.
In the event of some unusual feature relating to electrical safety arising then any further evaluation should be suspended until the manufacturer has had a chance to comment.
The factors listed above are all of approximately equal importance in organising equipment evaluations. In the author's laboratory the following areas of interest are considered to be subsidiary to the headings listed above, but in the context of other laboratories they may take on a different order of priority.
Staff
One fairly senior member of staff should be appointed as coordinator of the entire evaluation. He or she will also require one or more members of staff to work in a technical capacity and these persons should preferably be retained on this work throughout the evaluatory period. It is recommended that both the co-ordinator and one other member of staff should receive adequate training from the instrument supplier. Two members of staff should always be trained so that for long running evaluations no delays will occur as a result of sickness, holidays etc. If only one person can be trained then this should be the senior staff member, or co-ordinator. It is not wise to have a junior staff member trained who then passes on the necessary infe.rmation to the more senior person. This often leads to errors in understanding and communication. The coordinator would be responsible for ensuring an adequate supply of the report. It is a serious mistake to have many different members of staff involved in such an evaluation as many errors and misconceptions can arise which impede the continuity of the project.
Documentation
The co-ordinator in particular, should be familiar with, and have access to all standard documents relating to instrument testing and evaluation. These documents arise from many different sources depending on the type of work being undertaken, and any department undertaking such work should maintain a library of equipment testing procedures.
Prototype instruments
When dealing with prototype equipment which is under development or manufacture, the commercial security of the maker should be safeguarded. The information obtained during testing then becomes confidential and circulation is restricted except by dispensation from the manufacturer. It is important to establish at the outset of any such work whether the instrument being tested falls into the prototype class or otherwise. Work for manufacturers on prototype instruments can usually attract a remuneration for the testing laboratory, but for marketable instruments, qualifications and examples as listed here should be in force.
Periods of evaluation
A target date for the completion of a final report should be set in agreement with the manufacturer. This date will be conditioned to a large extent by the complexity of the instrument under test. This time period should not be underestimated; actual testing times, as opposed, to report writing, can extend for up to six months, an equal period of time could well be apportioned to the production of a report. As a rough guide, a hand held pipette may take six working days to production of a report, an automatic diluter dispenser up to three weeks, a single channel continuous flow or discrete analyser up to six weeks and a fully automatic multi-channel analyser with associated computer facilities may take up to one year.
Back-up facilities
By this is meant the ready access to laboratory computers or instruments using comparative methodologies. Analysis of results from testing procedures can usually be carried out using standard statistical packages available on most desk-top or mini computers. Occasionally it is necessary to formulate a statistical testing programme of an unusual nature, and it is then a distinct advantage to have an experienced computer programmer easily available, or better still, permanently working within the laboratory. On the question of comparative methodologies, many instrument testing procedures require that new instruments are measured against the analytical performance of machines which they are intended to replace. Not only does this tell the evaluator whether there has been a significant improvement in technology, and consequently in performance, but it also allows an examination of any defects in the methods which are being recommended by the manufacturer of the new instrument.
Since the evaluator is not only concerned with equipment performance but also with construction, reliability and safety, arrangements should be made at an early date to obtain professional advice and assistance from electronic engineers and physicists. Although the acceptance of an instrument is primarily conditioned by its analytical performance, the question of reliability and safety 1-ooms large in the requirements of a routine laboratory.
Safety
Before carrying out any kind of analytical work the electrical safety of the instrument should first have been tested. Recommended standards are shown in the attached appendix.
Failure at this point necessitates returning the instrument to the manufacturer for modifications. Radiological and biological hazards to the operator must also be investigated. Biological hazards are not easy to establish and at the time of writing there are no formal testing procedures in print. The evaluator must be guided by the function of the instrument and the way in which it is constructed in order to arrive at a testing programme. A second feature relating to biological safety is that where service engineers are involved after an instrument has been adopted for routine use, their safety from biological hazards must be ensured. Practical sterilization procedures should be available before allowing service personnel to dismantle and adjust the instrument.
Methods
At the outset of the evaluation it should be made clear that the instrument will be tested using methods recommended by the manufacturer and that modifications to methodologies will not be made during the course of an evaluation unless otherwise agreed. From the author's experience, it has been found that many manufacturers rely upon methodological developments being undertaken by the users. It is considered that a marketable instrument should be fully developed, both mechanically and analytically, before being sold. Agreement can be reached that a certain amount of method development will take place subsequent to a formal evaluation but this should be by defined agreement and should attract some form of remuneration to the testing laboratory.
The final points to be considered are possibly not quite so important as the aforementioned ones.
Experience
Laboratories with no experience ofevaluatory work are recommended to make a start in this field by only considering instruments of limited complexity. The purpose of this article is to draw attention to some of the problems and factors which must be considered before attempting work of a significant nature. Smaller laboratories are by no means precluded from indulging in this interesting and stimulating work but it is easy for them not to appreciate the extent of the work involved.
Insurance
Before receiving an instrument for testing purposes its acceptance should first be cleared with any local administration. Some public and private authorities may disclaim responsibility for damage to, or caused by, an instrument which is not on the laboratory inventory. When a system is being tested prior to potential purchase within that establishment then it is likely that the local administration will raise no objections, but it is in the interests of both the manufacturer and the tester that this positon should be clarified at an early date.
Servicing
When instruments are on extended loan, sometimes for periods of up to six months, arrangements should be made for the normal servicing to be performed and the testing schedule constrained to make allowances for this. These services should not be chargeable against the evaluating laboratory.
Installation
Instrument requirements in the way of services, for example compressed air, vacuum, three phase electrical supply etc. should be noted and provided for, some time before accepting the instrument within the laboratory. This is a problem for the co-ordinator. instrument manufacturer, that a report be made available at. an early date. Within the public industries it is important that such information be widely spread so that judicious choice of equipment can be made to provide public services at a cost which is realistic. It is strongly recommended that precis of reports, or the report themselves, should be available in the technical and professional press. Evaluatory work is demanding, but can be enjoyable especially as one is testing instruments at the forefront of technology. By giving consideration to some of the points raised above, the evaluator will be guided round some of the problems which we have encountered in the last few years. Great care should be taken not to infringe the commercial or legal position of the instrument supplier and as long as the project is well documented from beginning to end then both parties are usually satisfied.
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